Using a unique dataset from the Shanghai Stock Exchange, we study the relation between daily open-to-close stock returns and order imbalances, and the commonality in order imbalances across individual, institutional, and proprietary investors. We find that institutional (proprietary) order imbalances have a larger price impact, but account for a significantly smaller proportion of daily price fluctuations. Commonality is much stronger for individual, rather than institutional (proprietary), order imbalances. Institutional (proprietary) investors favor large capitalization stocks, and co-movement in institutional (proprietary) order imbalances is stronger for these stocks.
Introduction
This study exploits a novel data set to explore two related questions in market microstructure. First, we study individual, institutional, and proprietary account order imbalances and their associations with stock returns. 1 In general, order imbalances are highly persistent and positively related to contemporaneous stock returns on an individual stock basis. Second, we study the commonalities in order imbalances among different account types. Institutions often break an order into smaller pieces (Chan and Lakonisiok, 1995; Biais, Hillion, and Spatt, 1995) and brokers trade based on their own in-house research or imitate the trades of informed clients (Sarkar, 1990) , thereby inducing correlation in order imbalances.
Given their size and potential information content, the impact of institutional trades should be larger than that of individual trades. The trading patterns of individual investors can also be persistent and strongly influence stock returns for a variety of reasons ranging from public information arrival to noisy trading. The contrast between the effects of institutional versus individual order imbalances is particularly interesting if we view institutions as informed professionals and individuals as information-poor and more subject to behavioral biases.
A number of explanations for commonality have been proposed. Shleifer and Summers (1990) suggest that individual investors may herd if they follow the same signal, such as brokerage recommendations. Individual investors may also herd if they engage in positivefeedback trading (Lakonishok, Sheifler, and Vishy, 1994) or negative feed-back trading (Shefrin and Statman, 1985) . If institutions are better informed, institutional investors will be more likely to herd in under-valued stocks (Nofsinger and Sias, 1999 ) which, in turn, induces stronger commonality in the order imbalances of winner stocks. Herding studies are usually based on quarterly or annual holdings disaggregated into institutional versus individual holdings.
However, the commonality literature typically does not distinguish between different types of investors. 4 Indeed, Chodia, et al. (2004) call for additional research to "analyze imbalance caused by different agents (that is, institutions versus individual investors)" and to "identify informed traders and liquidity traders in a more precise manner".
Our study considers the relative importance of order imbalances from individual, institutional, and proprietary investors in determining daily individual stock returns and the degree of commonality in order imbalances among different account types. This substantial extension of the existing literature is made possible by the recent availability of a proprietary tick data set from the Shanghai Stock Exchange (SSE). The limit order trading system on the SSE records the identity and shareholdings of each investor who trades in China. With this data, we can classify each trade as initiated from an individual, an institution (ordinary firms, listed firms, insurance companies), or a proprietary account (brokerage firms, mutual funds, and Qualified Foreign Institutional Investors, QFIIs). Broadly speaking, institutional investors are more sophisticated than individual investors, and proprietary accounts are likely to be more sophisticated than those of other institutions. For example, mutual fund managers have more professional training, richer experience, and stronger incentives to perform than other investors do. Similarly, QFIIs are typically well-capitalized foreign financial institutions with a great deal of experience investing in international stock markets. Aside from offering the data needed to support a more detailed study of order imbalances, the Chinese stock market is particularly interesting because of its size, volatility, large presence of individual investors, and substantial scope for information asymmetries given poor disclosure and governance standards.
Our main findings can be summarized as follows. First, with an average autocorrelation of 0.378, proprietary order imbalances are most persistent, and have the largest impact on daily returns. However, the association between order imbalances and daily price movements is significantly lower for institutional (proprietary) investors than it is that for individual investors.
By itself, individual order imbalances explain as much as 21.8% of the fluctuation in daily opento-close returns, followed by proprietary order imbalances (5.8%) and institutional order imbalances (3.1%). Proprietary and institutional investors jointly explain 8.5% of daily price movements. Second, individual order imbalances exhibit a strong pattern of co-movement that is larger than the corresponding pattern for institutions (proprietary investors). For a majority (95.5%) of stocks in the sample, individual imbalances respond significantly to movement in market-wide individual imbalances. In contrast, institutional imbalances co-move significantly with market-wide institutional imbalances for only 24.7% of stocks. The proportion of stocks that exhibit commonality in proprietary imbalances is also low at 36.9%.
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The rest of the paper is organized as follows. Section 2 describes the data set and sample selection. Section 3 reports summary statistics. Section 4 documents the relation between daily 5 Our study is related to the work of Lee, Liu, Roll, and Subrahmanyam (2004) on buy and sell orders submitted to the Taiwan Stock Exchange for the 30 largest stocks over the period from September 1996 through April 1999. Their dataset allows them to identify each order as having been submitted by a domestic individual, a domestic institution, or a foreign institution. In contrast to our analysis of 198 individual stocks, they focus on value-weighted average imbalances and average stock returns from 30 largest stocks on the Taiwan Stock Exchange.
stock returns and order imbalances of individual and institutional investors while Section 5 documents commonality in order imbalances of individual and institutional investors. Section 6 summarizes and concludes the study. QFIIs). The order sequence number allows us to distinguish which party initiates the transaction.
Data and sample selection
The SSE is open from Monday to Friday, with 9:15am to 9:25am reserved for an opening batch auction while 9:30am to 11:30am and 1:00pm to 3:00pm are reserved for regular consecutive bidding. We examine daily open-to-close returns and order imbalances during the regular morning and afternoon sessions. 6 We use the first quote mid-point after 9:30am and the last quote mid-point before 3:00pm to calculate open-to-close returns. We measure trading activity by the number of trades, the volume of shares traded, and turnover measured in local 6 We also exclude block trading (trades exceeding 50 million shares or 3 million yuan) which takes place between 3:00pm and 3:30pm.
currency, although results for turnover are not reported since they are virtually identical to those for volume. Additional key variables are the order imbalance in terms of numbers of trades (the number of buyer-initiated trades minus the number of seller-initiated trades divided by the total number of trades) and the order imbalance in terms of volume (buyer-initiated volume minus seller-initiated volume divided by total volume). Each of these two measures is computed daily for each stock in the sample and for each of the three investor types: individual, institutional, and proprietary. 
Summary statistics

Daily stock returns and order imbalances
Contemporaneous order imbalances
Since herding, order-splitting, and other aspects of order submission can extend over more than one day, our first test examines how both contemporaneous and lagged order imbalances affect daily stock returns. We begin by measuring the impact of contemporaneous order imbalances with regressions of individual stock daily returns on contemporaneous order imbalances of individuals (INDV), institutions (INST), and proprietary investors (PROP):
where r it is the daily open-to-close return for stock i on day t and r mt is an equal-weighted portfolio return on day t. We use excess returns instead of raw returns because the latter display a high degree of cross-correlation, as is evident in Table 1 . The independent variables, imbal it, j , are order imbalances (computed using the number of trades or trading volume in different specifications) for individual, institutional, and proprietary investors respectively for day t and stock i. We follow the procedure outlined in Appendix B of Chordia and Subrahmanyam (2004) to calculate the standard errors of the average coefficients from individual firm time-series regressions. Specifically, we first calculate the covariance between the regression coefficients across two stocks i and j, , where and are the matrices of time-series observations for the independent variables in regressions i and j.
Second, we construct the variance-covariance matrix of the estimated parameters ( 
Contemporaneous and lagged order imbalances
Since order imbalances from both individual and institutional investors are autocorrelated at lag 1, we extend specification (1) above to include lagged order imbalance terms.
Though not reported, regressions are estimated with both the number of trades and trading volume measures of order imbalances. The overall contribution of the lagged order imbalance is marginal. When the number of trades is used to measure order imbalance, the mean adjusted R 2 rises from 0.309 in Table 2 to 0.321, and the only lagged variable with both significant t-and zstatistics is the individual order imbalance with average slope coefficient (t-test) of -0.005 (1.75) 7 The regression results using order imbalances measured using share volume, rather than number of trades, are similar except that adjusted R 2 are lower with share volume. This confirms the findings of Jones, Kaul, and Lipson (1994) that the number of transactions plays a more important role in determining stock returns than share volume does.
and median slope (z-test) of 0.005 (7.81). 8, 9, 10 
Marginal explanatory power of individual and institutional order imbalances
In this section, we measure the relative importance of the three different types of traders in explaining daily fluctuations in stock returns using multiple and partial correlation coefficients from OLS regressions. The multiple correlation (that is, the adjusted R (2004) explain negative signs on lagged order imbalances as resulting from "over counting" of the impact of persistence in order imbalances: the impact of persistent order imbalances appears in the slope coefficients on both the contemporaneous and lagged order imbalances. The negative slope on the lagged order imbalance "corrects" for this overweighting. 9 We estimate regressions that exclude contemporaneous order imbalance terms. Only 4 percent of coefficients for lagged individual order imbalances,
, are positive and significant. About 6 percent of coefficients for institutions and 11 percent of coefficients for proprietary trades are positive and significant. The lack of significance of lagged order imbalances may be due to the smaller sample size than that studied in Chordia and Subrahmanyam (2004) . For a sample of NASDAQ 100 stocks, Griffin et al. (2003) also report no evidence that past institutional trading imbalances can forecast daily returns, unlike Chordia and Subrahmanyam (2004) . 
Institutional and proprietary trading sorted on firm size
Next, we examine associations between daily stocks returns and order imbalances for stocks sorted by firm size. Institutional investors tend to hold large capitalization stocks. For example, mutual fund managers may prefer large stocks because they are more liquid (Falkenstein, 1996) and enjoy more extensive and precise information that is less costly to obtain (Wermers, 1999) . Institutional investors may also be better informed as they can devote more resources to collecting and analyzing information. Thus, institutional investors may be better able to identify undervalued stocks to which they herd (Wermers, 1999) . 11 Therefore, we expect a greater impact of order imbalances from institutional and proprietary traders on stocks with larger capitalization. (1996) . Average institutional trading is 3.37 percent for the largest size group versus 1.06 percent for the smallest size group. Average proprietary trading is 6.97 percent for the largest size group and 1.40 percent for the smallest size group. While individuals sell more small stocks than large stocks, there is no evidence of bias in institutional and proprietary order imbalances towards either small or large stocks.
Open-to-close returns and order imbalances for firms sorted on market capitalization
Next, we examine associations between daily open-to-close returns and order imbalances when firms are sorted by market capitalization. Table 5 presents results for firm size quintiles 1, 3, and 5. For brevity, we only report results for order imbalance measured using the number of trades as results are very similar for order imbalances measured using share volume. Overall, the contemporaneous positive association between daily stock returns and order imbalances from individual, institutional, and proprietary groups are significant and robust across all size groups.
Additional interesting empirical facts are also evident. We address two related issues: the horizon (daily or monthly) over which order imbalances are measured, and the horizon over which subsequent stock performance is evaluated. Institutional investors are more likely to hold stocks and assess their portfolio performance over a longer horizon, suggesting that monthly measures are more appropriate for institutional investors.
Unfortunately, our sample only covers a six-month period so the time series of observations is too small for us to examine longer-run performance.
Nonetheless, we provide a glimpse of the issue by regressing 2-, 3-, 5-, and 10-day ahead cumulative excess returns on the daily order imbalances of INDV, INST, and PROP investors.
The intuition is that, if the effects of order imbalances are temporary, we will not observe predictability when returns are cumulated over a longer horizon. Alternatively, if the effects of order imbalances are permanent, predictability will remain when returns are measured over longer horizons. The regressions take the following form, where n = 1, 2, 4, 9 days and indicates the number of days over which excess returns are cumulated. r it is the daily close-to-close return for stock i on day t, and r mt is an equally-weighted portfolio of individual stock close-to-close returns.
The results are summarized in Table 6 . Overall, the predictive ability of INDV and INST investors remains the same when returns are cumulated over 2-, 3-, 5-, and 10-day windows.
However, the predicative power of PROP order imbalances disappears when 3-, 5-, and 10-day ahead cumulative returns are employed in the regression. This is somewhat counter-intuitive as we might expect the more professional PROP orders to have more predictive power. One possible explanation, as mentioned earlier, is that the daily return horizon may not be the appropriate horizon in which to evaluate the predictive power PROP order imbalances.
To further investigate this issue, we measure the current month and three-month ahead (including the current month) cumulative excess returns for each stock and regress the average daily order imbalances over the current month. Since the time-series number of observations is small, we use a panel regression approach: 
λ
, are not only highly significant for both the 1-and 3-month horizons, but also the largest among the three types of order imbalances. Individual order imbalances measured over monthly horizons also have significant predicative power. Whether or not this predictability is related to the trading patterns of individual investors documented in Odean (1999) remains to be explored in the future.
Commonalty in order imbalances
Having examined daily stock returns and order imbalances, we turn to our second issue: we apply a "market model" to the daily time-series of order imbalances:
where the order imbalance, imbal it , j , is measured by either number of trades or volume, the subscript j denotes individual, institutional, or proprietary investors, and imbal mt, j is an equallyweighted portfolio of order imbalances on day t for investor type j. The market-wide order imbalance used in the regression for the ith stock excludes the order imbalance of the ith stock to minimize the cross-sectional dependence in the estimated slope coefficients. Table 7 Wermers, 1999) and pension funds (Lakonishok et al. 1992) . They report low levels of herding for these institutional investors, based on quarterly mutual fund holdings.
Commonality of order imbalances for large and small firms
Following earlier sections, stocks are sorted by market capitalization, and commonality regressions are estimated for each stock in quintile groups 1, 3, and 5. The following patterns can be observed from Second, the percentage of positive and significant coefficients for individual investors in general declines with firm size, and, again, the opposite is observed for institutional and proprietary investors. Third, adjusted R 2 coefficients follow a similar pattern. In summary, the comovement in individual (institutional and proprietary) order imbalances is much stronger in small (large) firms, mirroring our earlier evidence that institutional and proprietary (individual) investors trade large (small) capitalization stocks more heavily.
Summary and conclusions
This study addresses two issues. The first is the relation between daily open-to-close stock returns and order imbalances of individual investors and two types of institutional investors.
The second is whether there exists any commonality in order imbalances among different types of investors. Our proprietary dataset from the SSE allows us to categorize trades by three types of investors: individual, institutional, and proprietary. Our major findings are as follows.
Order imbalances explain about 31.2 percent of daily fluctuations in open-to-close excess returns. The marginal explanatory power of individual investor order imbalances is higher than the marginal explanatory power of institutional and proprietary investor order imbalances.
Although the impact of institutional and proprietary order imbalances is larger as measured by slope coefficients, they explain a significantly lower proportion of daily price movements. We also document a strong pattern of commonality among individual order imbalances, with 96 percent slope coefficients positive and the statistically significant and median explanatory power an impressive 27.9 percent. The commonality in institutional and proprietary order imbalances is in general much weaker.
Our findings complement recent work on behavioral finance based on Chinese evidence. Our ability to distinguish order imbalances as falling into three types has generated important evidence on the questions we focus on. An agenda for additional research is as follows. To further understand the interaction between order imbalances and daily returns, feedback from order imbalances to lagged market or individual stock returns can be measured.
Furthermore, feedback across order imbalances from different categories of investors can be measured. The impact of order imbalances on spreads is also interesting. Whether and how this impact is related to the co-movement in quoted and effective spreads remains an interesting issue worth exploring in the future. Finally, the strength of our results from one market, China, where individual investors predominate, raises the question of whether the patterns we document are unique to China or can also be found in other emerging and developed markets. 
Table 6 Return Predictability and Order Imbalances
Panel A reports regressions of 2-, 3-, 5-, and 10-day ahead cumulative excess returns on the daily order imbalances of INDV, INST, and PROP investors. The regressions take the form of Equation (2): , where n = 1,2,4,9 days, measures the number of days over which excess returns are cumulated. r it is the daily close-to-close return for stock i on day t, and r mt is an equally-weighted portfolio of individual stock close-toclose return on day t, t = 1, 2, …, 117, i = 1, 2, …, 198. Independent variables imbal it, j , j = INDV, INST, and PROP, are daily percentage order imbalances. Panel B shows the current month and 3-month ahead cumulative excess returns for each stock and their regression on the average daily order imbalances over the current month. The panel regressions are carried out using Equation (3) This table first sorts all firms into quintile groups based on the average month-end market capitalization during the sample period. Then for quintile groups 1, 3, and 5, the table summarizes the cross-sectional median coefficients from regression of individual order imbalances on market-wide individual order imbalances and institutional (proprietary) order imbalances on market-wide institutional (proprietary) order imbalances. The regressions take the form of Equation (4) 
